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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently control an image forming 
condition utilizing a reference image based on a state of a recording part 
such as residue quantity of recording material of each color. 
SOLUTION: In this device, the residue quantity of color toner and black 
toner provided in an image forming part 203 is detected by a DC 
controller 202 and when the toner is finished, that is notified to a reader 
controller 106. Ability for monochrome and/or mono color image 
formation is displayed by a reader controller 101 when no toner is 
notified to it and a host computer 210 is notified through a printer 
controller 207. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The control unit characterized by to have the control means which performs control of the formation 
conditions of the color-picture formation using a criteria image, and monochrome image formation based on the 
information about a signal-generation means generate the information about the residue of the record material 
corresponding to two or more color components with which are equipment which controls the image processing 
system which forms the color picture based on the picture signal inputted on a record medium, and said image 
processing system is equipped, and the residue of said record material generated. 

[Claim 2] Said control means is the control unit indicated by claim 1 characterized by displaying the purport in 
which the image formation by monochrome and/or the mono-color is possible when the information which shows 
that there is no record material of a color from said signal generation means is notified. 

[Claim 3] Said control means is the control unit indicated by claim 1 characterized by notifying the purport in 
which the image formation by monochrome and/or the mono-color is possible to the supply origin of a picture 
signal when the information which shows that there is no record material of a color from said signal generation 
means is notified. 

[Claim 4] Said control means is the control unit indicated by claim 1 characterized by displaying the information 
which shows the color component whose record material was lost when the information which shows that there 
is no record material of a color from said signal generation means is notified. 

[Claim 5] Said control means is the control unit indicated by claim 1 characterized by notifying the information 
which shows the color component whose record material was lost to the supply origin of a picture signal when 
the information which shows that there is no record material of a color from said signal generation means is 
notified. 

[Claim 6] Said control means is the control unit indicated by claim 1 characterized by to direct adjustment of 
said image-formation conditions for said adjustment means when the need that have a detection means detect 
change of the parameter in connection with the image formation for judging further the need of adjusting the 
image-formation conditions of said image processing system, and an adjustment means adjust the image- 
formation conditions of said image processing system, and said detection means adjusts said image-formation 
conditions is detected. 

[Claim 7] Said control means is the control unit indicated by claim 6 characterized by adjusting only the image 
formation conditions about black if adjustment of said image formation conditions is directed when the 
information which means that there is no record material of a color from said signal generation means is notified. 

[Claim 8] Said control means is the control unit indicated by claim 6 characterized by setting said image 
formation conditions as a default if adjustment of said image formation conditions is directed when the 
information which means that there are not a color and record material of black from said signal generation 
means is notified. 

[Claim 9] Furthermore, the control unit indicated by any of claim 1 to claim 8 characterized by receiving an 
image formation demand and a picture signal from a host machine, and having a supply means to supply them to 
said control means they are. 

[Claim 10] Furthermore, the control unit indicated by any of claim 1 to claim 9 characterized by having an image 
input means to supply the picture signal which reads a manuscript image and is acquired to said control means 
they are. 

[Claim 11] The control approach characterized by to detect the condition of the Records Department 
corresponding to two or more color components with which are the control approaches which control said image 
processing system by communicating bidirectionally between the image processing systems which form the color 
picture based on the picture signal inputted on a record medium, and said image processing system is equipped, 
and to control the color-picture formation and the monochrome image formation using a criteria image based on 
the information about the condition of said Records Department detected. 

[Claim 12] The control approach indicated by claim 1 1 characterized by displaying the purport in which the image 



formation by monochrome and/or the mono-color is possible when the information which shows that there is no 
record material of a color is detected. 

[Claim 13] The control approach indicated by cj.pim 1 1 characterized by notifying the purport in which the image 
formation by monochrome and/or the mono-color is possible to the supply origin of a picture signal when the 
information which shows that there is no record material of a color is detected. 

[Claim 14] The control approach indicated by claim 1 1 characterized by displaying the information which shows 
the color component whose record material was lost when the information which shows that there is no record 
material of a color is detected. 

[Claim 15] The control approach indicated by claim 11 characterized by notifying the information which shows 
the color component whose record material was lost to the supply origin of a picture signal when the information 
which shows that there is no record material of a color is detected. 

[Claim 16] Furthermore, the control approach indicated by claim 11 characterized by adjusting said image 
formation conditions when it is judged that there is the need of detecting change of the parameter in connection 
with the image formation forjudging the need of adjusting the image formation conditions of said image 
processing system, and adjusting said image formation conditions. 

[Claim 17] The control approach indicated by claim 16 characterized by adjusting only the image formation 
conditions about black when it is judged that there is the need of adjusting said image formation conditions when 
it is detected that there is no record material of a color. 

[Claim 18] The control approach indicated by claim 16 characterized by setting said image formation conditions 
as a default when it is judged that there is the need of adjusting said image formation conditions when it is 
detected that there are not a color and record material of black. 

[Claim 19] It is the record medium with which the program code which controls said image processing system by 
communicating bidirectionally between the image processing systems which form the color picture based on the 
picture signal inputted on a record medium was recorded. The code of the step as which said program code 
detects at least the condition of the Records Department corresponding to two or more color components with 
which said image processing system is equipped, The record medium characterized by having the code of the 
step which controls the color picture formation and monochrome image formation using a criteria image based on 
the information about the condition of said Records Department detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit which controls the image processing system 
which forms a color picture and a monochrome image, and its approach, concerning the control unit of an image 
processing system, and its approach. 
[0002] 

[Description of the Prior Art] Drawing 1 is drawing showing the general configuration which realizes a print 
function. That is, the image data sent from a host computer 2104 or a network 2105 is inputted into a printer 
controller 2103, and is sent out from a printer controller 2103 to printer engine 2102 to compensate for 
actuation of printer engine 2102. 

[0003] Drawing 2 is drawing showing the configuration which added the image reader 2501 to the configuration 
shown in drawing 1, is carrying out direct continuation of the image reader 2501 to network 2105 course or a 
host computer 2104, and prepares an image reading function. 

[0004] Moreover, a print function and a copy function are realizable by making it the configuration shown in 
drawing 3. That is, it becomes the controller 2602 which enabled the communication link with a reader 2501, the 
selector 2603 which chooses either output of a reader 2501 and a controller 2602, and a list from communication 
link Rhine 2601 between a reader 2501 and a controller 2602 to the reader (image reader) 2501 which reads a 
manuscript image, and the printer controller 2103 shown in drawing 1. 

[0005] Moreover, even if it compares and is full color image formation equipment, there may also be many things 
with the function which forms a monochrome image, and there may be more opportunities to form a monochrome 
image depending on the environment used. 
[0006] 

[Problem(s) to be Solved by the Invention] In full color image formation equipment, there are some to which 
printing becomes impossible in the condition that there is no color toner. However, it is more inconvenient than a 
full color image to become impossible to the image formation of monochrome or a mono-color by the color toner 
having been lost in an environment in which many images of monochrome or a mono-color are formed. Moreover, 
since control of concentration control of a toner etc. is performed to all color components even if it compares 
and can perform image formation of monochrome or a mono-color, there is a problem which requires the part 
and excessive time amount. 

[0007] This invention is for solving an above-mentioned problem, and aims at performing efficiently control of the 
image formation conditions using a criteria image based on the condition of the Records Department, such as a 
residue of the record material of each color. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the following configurations as a way stage 
which attains the aforementioned purpose. 

[0009] The control unit concerning this invention is equipment which controls the image processing system 
which forms the color picture based on the picture signal inputted on a record medium, and is characterized by 
to have the control means which performs control of the formation conditions of the color-picture formation 
using a criteria image, and monochrome image formation based on the information about a signal-generation 
means generate the information about the residue of the record material corresponding to two or more color 
components with which said image processing system is equipped, and the residue of said record material 
generated. 

[0010] The control approach concerning this invention is the control approach which controls said image 
processing system by communicating bidirectionally between the image processing systems which form the coloi 
picture based on the picture signal inputted on a record medium, detects the condition of the Records 
Department corresponding to two or more color components with which said image processing system is 
equipped, and is characterized by to control the color-picture formation and the monochrome image formation 
using a criteria image based on the information about the condition of said Records Department detected. 



[0011] . 

[Embodiment of the Invention] Hereafter, the image processing system of 1 operation gestalt concerning this 
invention is explained to a detail with reference- to a drawing. . 

[6012] [Whole configuration] drawing 4 is drawing showing a general View of the airline printer which applies this 
invention. 

[0013] In the reader 101 shown in drawing 4, 102 is a manuscript base and the analog signal processing section 
in which the light source and 104 have optical/electrical converters, such as CCD, and, as for 103. 105 has 
functions, such as an analog / digital conversion. In a printer 201, DC controller by which 202 performs a paper 
transfer control and image formation control, and 203 are the image formation sections. Moreover, 106 is a 
reader controller, 207 is a printer controller, and it is built in both the printers 201. The feed cassette deck to 
which 204 can be added as an option, the sorter which can add 205 as an option, and 206 are option controllers 
which control the feed cassette deck 204 and a sorter 205. 

[0014] Moreover, 210 is a host computer connected to a printer controller 207 through one to one or a network. 
[0015] The reader controller 106 has the function to perform the communication link with the illustrating motor 
control section, the DC controller 202, and a printer controller 207 for the analog signal processing section 105 
and a reader 101 to read a manuscript image. In addition, in the configuration shown in drawing 4, the reader 
controller 106 is arranged in a printer 201, and it does not have a cable for performing the communication link 
with the DC controller 202 or a printer controller 207 out of equipment. 

[0016] The outline of the [configuration of the printer section] printer 201 is explained using drawing 5. 21 1 is a 
printer interface and performs the communication link between a host computer 210, or a network and a printer 
controller 207. A printer contrdller 207 receives the data sent through a host computer 210 or a network. This 
data is sent in various formats, such as a bit map and a Page Description Language (Page Discription Language) 
format. A printer controller 207 develops the received data in memory, and transmits them to the DC controller 
202 as data of a raster format. 

[001 7] After the DC controller 202 forms a visible image in the image formation section 203 and imprints and 
fixes the visible image to the recording paper based on the video signal received from the printer controller 207, 
it is made to discharge out of equipment. In order to realize such an image formation sequence, the DC 
controller 202 detects the condition of a printer 201, and also has the function notified to a printer controller 
207 while it performs various kinds of control. 

[0018] - Drawing showing the example of a configuration of the video interface whose video interface drawing 6 
connects a printer controller 207 and the DC controller 202, and drawing 7 are drawings explaining the signal of a 
video interface. Between a printer controller 207 and the DC controller 202, an exchange of a signal as shown in 
drawing 6 and drawing 7 is performed. In addition, the signal with which "/" is given to the head is a negative 
logic signal. 

[0019] A /PPRDY signal is a signal which shows that the communication link with a printer controller 207 was 
attained, after a power source is supplied to a printer 201 and processing of initialization processing etc. is 
completed. 

[0020] A /CPRDY signal is a signal which shows that the communication link with the DC controller 202 was 
attained, after a power source is supplied to a printer controller 207 and processing of the first stage, 
processing, etc. is completed. 

[0021] A /RDY signal is a signal which shows that print actuation was attained with the print initiation directions 
(/PRNT signal mentioned later) from a printer controller 207. That the temperature of a fixing assembly reaches 
predetermined temperature, the conditions which this signal becomes truly do not have the residual recording 
paper into a printer 201, and the polygon mirror is rotating at a predetermined rate etc. is the case where it is in 
a condition with normal each part of a printer 201. 

[0022] A /PRNT signal is a signal for a printer controller 207 to direct initiation of printing actuation, or 
continuation to the DC controller 202. 

[0023] It is the synchronizing signal which becomes the criteria of the vertical scanning of an image sent to a 
printer controller 207 from the DC controller 202, a /PRNT signal is outputted from a printer controller 207, and 
a /TOP signal is outputted after fixed time amount passes. It is the synchronizing signal which is sent to a 
printer controller 207 from the DC controller 202 and which is made into the criteria of the horizontal scanning 
of an image, and like a /TOP signal, a /PRNT signal is outputted from a printer controller 207, and a /LSYNC 
signal is outputted, after fixed time amount passes. 

[0024] A /VCLK signal is a synchronous clock for /VDOEN and the /VDO signal which are mentioned later, and 
is generated by the printer controller 207. 

[0025] A /VDOEN signal is a signal for a printer controller 207 to permit the input of a picture signal/VDO to the 
DC controller 202. Synchronizing with a /VCLK signal, a /VDOEN signal detects truth or a false and, in a true 
case, the DC controller 202 inputs a picture signal/VDO. A /VDO signal is a picture signal outputted from a 
printer controller 207, and to a perpendicular direction, a /TOP signal receives horizontally, a /LSYNC signal 
becomes criteria, and it is outputted synchronizing with a /VCLK signal. 



[0026] When a printer controller 207 sends a command to the DC controller 202, a /CCLK signal is a 
synchronous clock in case the DC controller 202 returns the status to a printer controller 202, and is outputted 
from a printer controller 207. ■ . ... • 

[6027] A /CBSY signal is a signal which shows that the printer controller 207 has transmitted the command 
using a /CMD signal to the DC controller 202. A /CMD signal is a signal used in case a printer controller 207 
sends a command to the DC controller 202. 

[0028] A /SBSY signal is a signal which shows that the DC controller 202 has returned the status using a /STS 
signal to a printer controller 207. A /STS signal is a signal used in case the DC controller 202 returns the status 
of a printer to a printer controller 207. 

[0029] A /CCRT signal is a signal for notifying that the condition of a printer 201 changed to a printer controller 
207. A printer controller 207 will ask what [ of the condition of a printer 201 ] changed using the /CMD signal, if 
this signal is received. The DC controller 202 tells what changed using the /STS signal to this inquiry. 
[0030] - Image formation section drawing 8 is drawing showing the example of a configuration of the image 
formation section 203. 

[0031] 401 is a laser scanner, scans the laser beam corresponding to the /VDO signal outputted from a printer 
controller 207 to a main scanning direction by the polygon mirror, and irradiates the photo conductor drum 402. 
The electrostatic latent image formed on the photo conductor drum 402 reaches the color development counter 
403 and the black development counter 404 by rotation to the counterclockwise rotation of the photo conductor 
drum 402. From development counters 403 and 404, the toner of an amount according to the charge on the 
photo conductor drum 402 is supplied, and the electrostatic latent image on the photo conductor drum 402 is 
developed. In addition, in case a monochrome image is developed, only the black development counter 404 is 
used, and in case a color picture is developed, both development counters 403 and 404 are used. 
[0032] The toner image formed on the photo conductor drum 402 is imprinted by rotation to the 
counterclockwise rotation of the photo conductor drum 402 by the middle imprint object drum 405 which rotates 
clockwise. In the case of a monochrome image, the imprint to the middle imprint object drum 405 is one 
revolution of the middle imprint object drum 405, and, in the case of a color picture, it completes by said 4 
rotations. 

[0033] The detail paper which it is taken up by pickup rollers 41 1 or 412 from the upper case cassette 408 or 
the lower-berth cassette 409, and is conveyed with the feed rollers 413 or 414 on the other hand is conveyed 
even to the resist roller 419 with the conveyance roller 415. And the recording paper is conveyed between the 
middle imprint object drum 405 and the imprint belt 406 to the timing which the imprint to the middle imprint 
object drum 405 ends. Then, while the detail paper is conveyed with the imprint belt 406, it is stuck to the middle 
imprint object drum 405 by pressure, and the toner image on the middle imprint object drum 405 is imprinted by 
the detail paper. The toner image imprinted by the recording paper is heated and pressurized with a fixing roller 
and the pressurization roller 407, and the recording paper is fixed to it. 

[0034] The recording paper with which it was fixed to the image is conveyed by any of the face-up delivery 
opening 417 beforehand specified by the printer controller 207, or the face down delivery opening 418 they are, 
and is discharged. 

[0035] - The timing chart 9 of a signal is the timing chart of the signal exchanged with a video interface. 

[0036] First, if it will be in the condition that a /VDO signal can be outputted in a printer controller 207, 

a /PRNT signal will become truly, and the /VCLK signal used for a transfer of a /VDO signal at coincidence is 

generated. On the other hand, the DC controller 202 performs various setup of a printer 201, and outputs 

a /TOP signal and a /LSYNC signal to a printer controller 207 in the place where the /VDO signal became 

acceptable. A printer controller 207 outputs a /VDO signal and a /VDOEN signal according to a /TOP signal and 

a /LSYNC signal. 

[0037] Drawing 10 is a timing chart of a command or the status exchanged during print actuation. First, the case 

where the /CCRT signal shown in the re-lower berth of drawing 10 is not used is explained. 

[0038] When a printer controller 207 wants to publish a command to the DC controller 202, a /CBSY signal is 

carried out truly and a command is sent with the /CMD signal which synchronized with the /CCLK signal. After 

the DC controller 202 which received this checks that a /CBSY signal is a false, it carries out a /SBSY signal 

truly and returns the status corresponding to a command by the /STS signal which synchronized with 

the /CCLK signal. The printer controller 207 which received this stator performs continuation or interruption of 

print processing according to the condition of the printer 201 shown by the status. 

[0039] Next, a /CCRT signal is explained. A /CCRT signal is a signal which becomes truly, when the change of 
state of the printer 201 which a printer controller 207 specifies beforehand arises. For example, the DC 
controller 202 detects a change of state in the phase where handsome image formation was started although the 
first sheet was processed as usual supposing it is beforehand set up so that a /CCRT signal may be carried out 
truly, when "he has no paper" occurs with a printer controller 207, and there are only one sheet of remaining 
recording papers and print-out of a printer controller 207 to two sheets was required, and a /CCRT signal is 
changed truly. Change of a /CCRT signal is told to a printer controller 207. A printer controller 207 publishes the 



cpmmand. which requires the status which shows the paper existence of the feed section to the DC controller 
202 immediately, in order to know which sheet paper cassette changed into the "with [ no paper ]" condition. 
According to this command, the DC controller 202 returns the.statufc which shows the cassette of a "with [ no 
paper ]" condition to a printer controller 207. In addition, a /CCRT signal is'cleared to the timing which 
the /SBSY signal became truly. 

[0040] - Exchange drawing 1 1 of a command/status is drawing explained more concretely than the exchange of 
the command/status between a printer controller 207 and the DC controller 202, and assumes formation of a 
color picture. 

[0041] The printer controller 207 of which initiation of a print was required from the host computer 210 etc. 
checks the ready state of a printer 201 to the DC controller 202, performing processing of print data etc. Next, a 
printer controller 207 publishes the command which specifies the feed stage of the recording paper, and 
publishes the command which requires the recording paper size which is in the specified cassette further. The 
DC controller 202 returns the corresponding status to these commands of a series of. 

[0042] Next, a printer controller 207 publishes the command which specifies delivery opening, and publishes the 
page mode assignment command which specifies the number of pages of the image to form. The command with 
which the image formed from a printer controller 207 finally specifies monochrome or a color is published, and all 
setup by the side of a printer 201 is completed. 

[0043] Then, a printer controller 207 generates a /PRNT signal. Answering a /PRNT signal, the DC controller 
202 returns a /TOP signal and a /LSYNC signal after predetermined time. The /VDO signal which synchronized 
the direction of a vertical scanning with this /TOP signal, and synchronized the direction of a horizontal scanning 
with the /LSYNC signal synchronizes with a /VCLK signal, and is transmitted to the DC controller 202 from a 
printer controller 207. 

[0044] Since drawing 1 1 shows the actuation which forms a color picture, the /TOP signal of CMYK 4 
classification by color will be generated, and one color picture will be formed. And a /PRNT signal becomes false 
after the last /TOP signal is generated. Thereby, it detects that the print request ended the DC controller 202, 
and cleaning actuation of the middle imprint object drum 405 etc. shifts to after treatment. The recording paper 
with which the toner image was furthermore imprinted is discharged by specified delivery opening after passing a 
fixing roller 407. 

[0045] Finally, to the DC controller 202, the recording paper will be in a conveyance condition, that is, a printer 
controller 207 checks the condition that delivery was completed, and it will be in a ready state until the following 
print request occurs. 

[0046] If illegal conditions, such as an Open door by the detail-paper jam, paper nothing, and the user, occur 
during the above print actuation, the abnormalities of a printer 201 will be immediately told to a printer controller 
207 from the DC controller 202 by the /CCRT signal mentioned above, and a printer controller 207 will perform 
processing according to the abnormal condition. 

[0047] [Configuration of reader controller] drawing 12 is a general-view Fig. at the time of equipping with the 
reader which reads a manuscript image into the printer 201 mentioned above optically, and is changed and 
outputted to a digital signal. 

[0048] A manuscript feeding device for 1 1 1 to convey a manuscript to the location which reads an image 
optically, and 1 12 are optical readers. If the manuscript feeding device 1 1 1 is driven synchronizing with an optica 
reader 1 1 2 and a manuscript is transported on manuscript base glass by the manuscript feeding device 1 1 1 , an 
optical reader 1 12 will scan a manuscript image and will send it to the analog signal processing section 105 whicl' 
has an optical/electrical converter 104 for the reflected light which added suitable optical processing. 
[0049] Drawing 13 is drawing showing the electric example of connection between a printer controller 207, the 
DC controller 202, and the reader controller 101. That is, the reader controller 101 is arranged in the electric 
mid-position of a printer controller 207 and the DC controller 202, and the signal between the DC controller 202 
and the reader controller 101 has the function shown at drawing 6 and drawing 7 of a signal and of the same 
kind, in the signal between a printer controller 207 and the reader controller 101, and a list. Since these signals 
differ from the signal shown in drawing 6 and drawing 7 a little, a drawing top may omit "C" of the head section, 
and "P" in the following explanation, although "C" or "P" is attached like /CPPRDY or /PPPRDY to /PPRDY a 
the head section of a signal name and it distinguishes. 

[0050] The reader controller 101 consists of the picture signal processing section 112, a manuscript scan 
optical-system control section 113 which controls an optical reader 112, a manuscript feed control section 114 
which controls the manuscript feeding device 111, and a control unit 115. The digital image signal showing the 
manuscript image outputted from the analog signal processing section 105 is inputted into the picture signal 
processing section 902 in the reader controller 207. 

[0051] Drawing 14 is the block diagram showing the example of a configuration of the reader controller 207. 
[0052] In drawing 14, 221 is a selector, chooses the signal or any which is sent from the output signal or printer 
controller 207 of the picture signal processing section 1 1 2, and outputs them to the DC controller 202. The 
signal systems changed by the selector 221 are /VCLK, /VDOEN, and /VDO. 



[Q053] The serial communication controller by which 222 performs the communication link with the DC controller 
202, the input/output port which exchanges the signal with which 223 compensates the communication link of 
the communication link controller 222, and 224 are interrupt controllers. /PCCRT which shows change of an 
image tip demand signal / PTOP, and a printer condition is inputted into the* interrupt controller 224. 
[0054] The serial communication controller by which 225 performs the communication link with a printer 
controller 207, and 226 are input/output port which exchanges the signal with which the communication link of 
the communication link controller 225 is compensated. 

[0055] 227 and 230 are the gates and are used for control of whether to send /LSYNC and /TOP which are sent 
from the DC controller 202 to a printer controller 207. 228 is the control circuit which has a gate function and a 
flag set function, and it is used in order to control /CCRT sent to a printer controller 207. It controls by closing 
motion of the gates 227 and 230 whether /CCRT published by the DC controller 202 is told to a printer 
controller 207. Moreover, /CCRT can be published from the reader controller 101 to a printer controller 207 by 
setting a flag using a control circuit 228. 

[0056] Each above-mentioned control and control of each block are performed by CPU229. 

[0057] [Copy actuation], next the full color image of a manuscript are read, and copy actuation of the color mode 
which carries out the printed output of the color picture is explained. 

[0058] When the copy initiation key in the control unit 1 15 of the reader controller 101 is pressed, the reader 
controller 101 makes open the gates 227 and 230 and a control circuit 228 for copy actuation, and makes the 
output of the picture signal processing section 112 choose it as a selector 221. Next, the reader controller 101 
checks the /RDY signal which shows the ready state of the DC controller 202 through input/output port 223. 
[0059] Next, the reader controller 101 publishes a command through the serial communication controller 222, 
and makes various setup perform for the DC controller 202. The command which specifies the feed stage of the 
recording paper is specifically published, and the command which requires the recording paper size in the 
cassette specified further is published. The DC controller 202 returns the corresponding status to these 
commands of a series of. Next, the command which specifies delivery opening is published, the page mode 
assignment command which specifies the number of pages of the image which determines and forms delivery 
opening is published, and, finally the command which specifies formation of monochrome or a color picture is 
published. Above, all setup of a printer 201 is completed. 

[0060] Then, after the reader controller 101 controls the manuscript feeding device 1 1 1 and makes a manuscript 
supply on a manuscript glass base, it generates /PRNT to the DC controller 202. Although this is answered and 
a /TOP signal is returned after predetermined time from the DC controller 202, this is processed by the 
interrupt controller 224, and an optical reader 1 1 2 is operated so that the picture signal which synchronized with 
the /TOP signal may be acquired. The reader controller 101 synchronizes a vertical scanning with a /TOP signal, 
synchronizes a horizontal scanning with a /LSYNC signal, makes a manuscript image read, synchronizes the 
acquired picture signal (/VDO) with /VCLK, and is transmitted to the DC controller 202. 

[0061] In this example, since it is set as color mode, the reader controller 101 makes the /TOP signal generated 
4 times correspond, makes an optical reader 1 12 scan the manuscript image of one sheet 4 times, and carries 
out the sequential output of the picture signal of CMYK 4 classification by color. And a /PRNT signal is made 
into a false after the last /TOP signal is generated. Thereby, it detects that the print request ended the DC 
controller 202, and cleaning actuation of the middle imprint object drum 405 etc. shifts to after treatment. The 
recording paper with which the toner image was furthermore imprinted is discharged by specified delivery 
opening after passing a fixing roller 407. 

[0062] Finally, to the DC controller 202, the recording paper will be in a conveyance condition, that is, the reader 
controller 101 checks the condition that delivery was completed, and it will be in a ready state until the following 
print request occurs. 

[0063] [Print actuation], next the print actuation which carries out the printed output of the image corresponding 
to the print data inputted into a printer controller 207 are explained. 

[0064] After the copy actuation mentioned above is completed, in order for the reader controller 101 to be in a 
ready state and to enable print actuation, the gates 227 and 230 and a control circuit 228 are made closing 
(condition which a signal passes). Next, the reader controller 101 checks the /RDY signal which shows the ready 
state of the DC controller 202 through input/output port 223. And if a printer 201 is in a ready state, /RDY 
which shows that a printer 201 is in a ready state to a printer controller 207 will be sent through input/output 
port 226. 

[0065] Next, a printer controller 207 publishes the command for making various setup perform. It is received by 
the serial communication controller 225 of the reader controller 101, and these commands are analyzed by 
CPU229. CPU229 publishes a command through the serial communication controller 222, and makes various 
setup perform for the DC controller 202 according to the analysis result. The DC controller 202 returns the 
corresponding status to these commands of a series of. ** et al. — ** — CPU229 is received by the serial 
communication controller 222, and the status is analyzed by CPU229. And CPU229 returns the status to a 
printer controller 207 through the serial communication controller 225. Thus, the reader controller 101 performs 



ju/iction of a command and the status between a printer controller 207 and the DC controller 202. 
[0066] Next, the print controller 207 generates /PRNT, the reader controller 101 relays this and /PRNT is sent 
to the DC controller 202. This is answered, after predetermined time! /TOP* and /LSYNC are generated from the 
DC controller 202, as for the reader controller 101, this is relayed, and /TOP and /LSYNC are sent at the reader 
controller 207. The print controller 207 outputs /VDO synchronized with /TOP, /LSYNC, and /VCLK, the reader 
controller 101 relays this and an image is formed by the printer 201. 

[0067] [the difference in print actuation and copy actuation] — here explains the difference in the image 
sending-out timing in print actuation and copy actuation. 

[0068] Although the detailed explanation about the configuration of a printer controller 207 is omitted, in the 
interior, the image memory which stores beforehand the image data which should be printed is located. 
Therefore, in print actuation, the time amount taken for a printer controller 207 to output /VDO to /TOP sent 
from the DC controller 202 is only an almost electric time delay. 

[0069] On the other hand, an optical reader 1 12 is operated, a manuscript image is read, and image data is made 
to output in copy actuation. Therefore, as shown in drawing 15, the acceleration time until it carries out [ rate ] 
is required, for example, needs the time amount required to read a manuscript image in the condition which the 
optical reader 112 has stopped which is several 100 mS extent. Therefore, in copy actuation, with having 
outputted /TOP to the same timing as print actuation, by the time /VDO is obtained, the delay of several 100 
mS(s) will produce the DC controller 202. There are the following two approaches as a cure for that. 
(1) [0070] which forms a /RSTART signal in copy actuation in (2) copy actuation which outputs /TOP earlier 
than print actuation In order to perform an approach (1), the configuration of the reader controller 101 is good 
with drawing 14, and makes actuation of the manuscript reader 112 start by /TOP. Moreover, what is necessary 
is just to show the configuration of the reader controller 101 in drawing 16, in order to perform an approach (2). 
That is, /TOP outputted from the DC controller 202 is used only for print actuation, and is not inputted into the 
interrupt controller 224 of the reader controller 101. On the other hand, /RSTART which is the signal which 
requires initiation of an image reader of operation is a signal required only for copy actuation, and does not need 
to be sent to the print controller 207. 

[0071] [A communication link between controllers], next the communication link between controllers are 
explained. The case where the setting command to a printer 201, for example, the change command of a sheet 
paper cassette, is published from a printer controller 207 as an example is explained. 

[0072] Drawing 17 is a flow chart which shows the example of a command issue sequence in case there is no 
reader controller 101. In drawing 17, left-hand side shows processing [ in / for the processing in a printer 
controller 207 / in right-hand side / the DC controller 202 ], respectively. 

[0073] After it publishes the change command of a sheet paper cassette at step S1, if a printer controller 207 
has waiting and a response in the response of the DC controller 202 at step S2, it will judge whether a setup 
corresponding to a command was performed at step S3, and will end a command issue sequence. 
[0074] On the other hand, the DC controller 202 will notify [ a setup corresponding to the command received at 
step S5, and ] whether a setup (modification of a sheet paper cassette) corresponding to [ change a sheet paper 
cassette in this case, and ] a command at step S6 was successful to a printer controller 207, if a command is 
received from a printer controller 207 by step S4. 

[0075] Drawing 18 is a flow chart which shows the example of a command issue sequence in case there is a 
reader controller 101. 

[0076] It judges whether the reader controller 101 has the command stored in the engine command queue at 
step S11, and if there is nothing, it is step S12, and it judges whether the command was received from the 
printer controller 207. When a command is received from a printer controller 207, it judges whether it is the 
condition in which junction of a command is possible at step S13. 

[0077] For example, in order to perform copy actuation, when the DC controller 202 is not processing the 
command published from the reader controller 101, it is possible to relay the command sent from the printer 
controller 207 to the DC controller 202. In this case, the reader controller 101 relays the command received at 
step S1 4, judges whether a setup corresponding to [ corresponding to waiting at step S15 ] a command at step 
S16 was performed in the response of the DC controller 202, and notifies that a setup corresponding to a 
command was performed at step S17 to a printer controller 207. 

[0078] On the other hand, if the change command of a sheet paper cassette with which the reader controller 
101 has been sent from the printer controller 207 in the condition of specifying a sheet paper cassette and 
making copy actuation performing, for example is relayed to the DC controller 202, copy actuation will no longer 
be performed normally. In such a case, the reader controller 101 stores in an engine command queue the 
command received at step S18 in order of the reception (the order of issue), without relaying a command to the 
DC controller 202. And since the response to a command must be returned to a printer controller 207, the 
reader controller 101 notifies that a setup corresponding to a command was successful in false at step S17 to a 
printer controller 207. 

[0079] On the other hand, when there is a command stored in the engine command queue, the reader controller 



1 Q1 judges whether it is the condition that a command can be published without affecting copy actuation at step 
S19. If it is in the condition which can be published, the reader controller 101 is step S20, it will publish the 
command most published early in the command stored in the engine c command queue in order of issue, will judge 
whether a setup corresponding to [ corresponding to waiting at stepS21 ] a command at step S22 was 
performed in the response of the DC controller 202, and will delete the command from an engine command 
queue at step S23. 

[0080] In addition, when judged with a setup corresponding to a command not having been performed at steps 
S16 and S22, error processing is performed at step S24. 

[0081] Thus, in the configuration which the reader controller 101 started between the printer controller 207 and 
the DC controller 202, inconsistency does not occur in actuation and processing on the occasion of the usual 
command issue to the DC controller 202 from a printer controller 207. 

[0082] Processing when the condition that [various control], next the change of state by the side of an engine, 
for example, a certain error, occurred is notified to the reader controller 101 by /CCRT from the DC controller 
202 is explained. 

[0083] With the reader controller 101 and a printer controller 207, the changes of state of the printer 201 to 
know may differ. For example, it is the case where a jam is generated on the detail paper under conveyance etc. 
While the printer 201 is performing copy actuation, supposing a jam is generated, only the reader controller 101 
knows this change of state. Since it is not a jam under print actuation even if jam generating is told to the 
metaphor printer controller 207, a printer controller 207 cannot carry out suitable treatment. Furthermore, if you 
are going to make it perform control equivalent to the reader controller 101 to a printer controller 207, it 
becomes duplication loading which gives the error-processing software with which a printer controller 207 does 
not need to be equipped, and much futility, such as a design man day, quality evaluation, and software size, will 
occur. 

[0084] Therefore, what is necessary will be to notify a change of state to a printer controller 207, and just to 
notify a change of state to the reader controller 101 in copy actuation in print actuation. However, also in copy 
actuation, there is a case where a printer controller 207 wants to know the change of state of a printer 201. For 
example, it is necessary to notify information, such as modification of a sheet paper cassette, and those without 
paper, also to a printer controller 207. These do not have the need that time amount until processing is 
performed in each controller is controlled strictly, after /CCRT is published by the DC controller 202. 
[0085] Then, in copy actuation, the mask of the /CCRT sent from the DC controller 202 is carried out to a 
printer controller 207 using the gate function of a control circuit 228, and only the reader controller 101 receives 
through the interrupt controller 224. And in copy actuation, the reader controller 101 performs control shown in 
drawing 19. 

[0086] The reader controller 101 is step S32, when /CCRT becomes truly at step S31, and it publishes the 
command which acquires the detail of a change of state for the DC controller 202. And the detail of the change 
of state of a printer 201 is grasped from the status to which the response of the DC controller 202 was returned 
at waiting and step S34 by step S33. And it judges whether it is the change of state which should be notified to 
a printer controller 207 at step S35. For example, modification and those without paper of a sheet paper 
cassette are notified to a printer controller 207. If it is not the change of state which should be notified, error 
processing will be performed at step S40. 

[0087] Moreover, after in the case of the change of state which should be notified the reader controller's 101 
publishing /CCRT using a control circuit 228 at step S36, relaying the status which received that the command 
which asks the detail of a change of state from a printer controller 207 at step S37 was received from the DC 
controller 202 at waiting and step S38 and making /CCRT into a false at step S39, error processing is performed 
at step S40. 

[0088] On the other hand, in print actuation, the gate function of a control circuit 228 is set as a passthrough, 
and /CCRT which the DC controller 202 publishes is relayed to a printer controller 207. 

[0089] - Explain control of a copy and print actuation, next control of an execute command. For example, control 
of the reader controller 101 performed when a printer controller 207 publishes a print request during copy 
actuation is explained. 

[0090] Drawing 20 is drawing for explaining control when a print request occurs during copy actuation. At this 
time, the DC controller 202 forms the image based on the picture signal sent from the reader controller 101 / 
VDO. A sheet paper cassette, delivery opening, image formation mode, etc. are setting ending in the serial 
communication between the reader controller 101 and the DC controller 202 in that case. 
[0091] In drawing 20, although the set point which 1301 is the buffer of the reader controller by which the 
various set points are stored, and the reader controller 101 directed, and the set point which the printer 
controller 207 directed are stored, in copy actuation, the set point which the reader controller 101 directed is 
set as the printer 201 . 

[0092] Even if a print request occurs from a printer controller 207 during copy actuation, it is not desirable from 
a viewpoint of usabiliity that interrupt the copy actuation under activation and print actuation is performed. Then, 



as for the. print request in such a situation, postponing until copy actuation is completed is desirable. 
However, /STS must be returned to /CMD from a printer controller 207. Then, the set point for a print is set up 
according to a demand among the set points of*a buffer ,1301. And after copy actuation is completed about that 
from which the set point for a copy and the set point for a print differ before starting print actuation, the reader 
controller 101 should just direct a setup for the DC controller 202. 

[0093] It is as follows when an example explains this processing, current and a copy — are working, and an 
upper case cassette and a face-up exhaust port are chosen, and suppose that the formation mode of a color 
picture was set up. Here, various setup can be performed, although print actuation will be postponed if a print 
request occurs from a printer controller 207. This print request chooses an upper case cassette and a face 
down exhaust port, and presupposes that the formation mode of a monochrome image is demanded. About a 
sheet paper cassette, since the upper case cassette is chosen, even if both actuation changes from copy 
actuation to print actuation, it does not need to change a sheet paper cassette. On the other hand, since 
assignment differs in both actuation about an exhaust port and image formation mode, when copy actuation is 
completed, the command which specifies delivery opening and image formation mode from the reader controller 
101 to the DC controller 202 is published. 

[0094] Thus, it is judged not only making a print request postpone but that the reader controller 101 directs a 
different setup in copy actuation and print actuation for the DC controller 202, and does not direct a setup in 
piles about the same setup to the print request from a printer controller 207. 

[0095] Drawing 21 is drawing for explaining control when a copy demand occurs during print actuation. In this 
case, it is pushing a copy initiation carbon button from a viewpoint of usabiliity, and it is desirable that a copy 
can be performed by interrupt processing. 

[0096] In this case, /VDO sent from a printer controller 207 is sent to the DC controller 202. Temporarily, 
suppose that they are a setup of print actuation an upper case cassette, a face down exhaust port, and 
monochrome image mode. Since /PRNT from a printer controller 207 can detect termination of a print request 
only after it becomes false, the DC controller 202 does not know how many sheets will be printed. Here, it is 
assumed that it is going to print the image of four sheets. If a copy demand does not occur from the reader 
controller 101, the DC controller 202 will generate /TOP 4 times, and /VDO corresponding to a printing image 
will be sent to the DC controller 202 through the reader controller 101 according to /TOP from a printer 
controller 207. 

[0097] Here, it is assumed that the copy demand of copying one color picture during a handsome print occurred. 
The reader controller 101 is relaying /TOP generated by the DC controller 202 to the printer controller 207 
while relaying /PRNT published by the printer controller 207 to the DC controller 202. Thus, as shown in the 
timing chart at the time of the interrupt copy of drawing 22, the print of the image 1501 of the first sheet and 
the handsome image 1502 is performed. 

[0098] If a copy demand occurs during the print of the handsome image 1502, the reader controller 101 will 
generate /CCRT to a printer controller 207. This /CCRT is sent to a printer controller 207, in order that the 
reader controller 101 may gain control of a printer 201. A printer controller 207 publishes the command for 
asking the detail of a change of state to this /CCRT. this command — receiving — the reader controller 101 — 
" — the status which shows that it is copy working" is returned. In this case, a printer controller 207 waits to 
maintain /PRNT truly and to receive /TOP. in addition — although it becomes a timeout error when /TOP is not 
received, even if predetermined time passes after usually carrying out /PRNT truly — the status — " — when 
copy working" is shown, the printer controller 207 is set up so that it may wait for time amount/TOP long 
enough. 

[0099] On the other hand, without carrying out the mask of the /TOP sent from the DC controller 202 next, and 
sending to a printer controller 207, the reader controller 101 which generated /CCRT is making it synchronize 
with this /TOP and outputting /VDO corresponding to the image 1506 of one sheet, and performs an interrupt 
copy. After an interruption copy is completed, the reader controller 101 can cancel the mask of /TOP and can 
perform the print of two sheets which remains with synchronizing a printer controller 207 with /TOP and 
outputting /VDO corresponding to an image 1503 and an image 1504. 

[0100] Thus, when the reader controller 101 controls [ control of a printer 201 and / all ] to which timing a 
command should be published, the demand from two controllers to one DC controller 202 can be processed 
appropriately. 

[0101] - Explain the control at the time of publishing the control to a setting information check, next the 
command with which a printer controller 207 checks the setting information on a printer 201. 
[0102] A printer controller 207 publishes as /CMD the command which checks setting information to check the 
setting information on a printer 201. The reader controller 101 which received this checks the buffer 1301 shown 
in drawing 20, and if the setting information which a printer controller 207 requires is acquired from a buffer 
1301, it will notify it to a printer controller 207 by setting the setting information to /STS. Moreover, if the 
reader controller 101 is setting information which is not acquired, it will publish as /CMD the command which 
checks setting information, and will relay the setting information returned as /STS from the DC controller 202 to 



a printer controller 207 from a buffer 1301. 

[0T03] [Residue detection of color toner] drawing 23 is drawing showing the cartridge containing a color toner. 
2701 is an aperture to which incidence* of the Jight from LED which the printer 201 interior does not illustrate is 
carried out. If lessons is taken for the aperture 2701 from the side face of a toner bottle 2702 in which the color 
toner entered and a color toner is, it will be reflected by the color toner and the light from LED will reach the 
toner residue detection sensor which the printer 201 interior does not illustrate. Moreover, without a color toner, 
it is not reflected and the light from LED does not reach a toner residue detection sensor. Of course, if color 
toners decrease in number, since the amount of reflected lights also decreases, the quantity of light which 
reaches a toner residue detection sensor will also decrease. Therefore, the DC controller 202 can know the 
existence and the residue of a color toner with the output of a toner residue detection sensor. 
[0104] [Black toner residue detection] drawing 24 is drawing showing the cartridge containing a black toner. The 
piezo-electric element which is not illustrated is connected to the interior of a black toner cartridge. The DC 
controller 202 can carry out the monitor of the signal from this piezo-electric element, and can detect the 
existence and the residue of a black toner from change of that signal. 

[0105] If those without a [control which can be set without color toner] color toner are detected, the printer 
engine control CPU 1202 of the DC controller 202 shown in drawing 25 will notify information without a color 
toner to the reader controller 101 through a video interface. That monochrome printing should be performed, the 
reader controller 101 which received information without a color toner sets reading of a manuscript image as 
monochrome mode, and specifies formation of a monochrome image to the DC controller 202 while it displays 
the information showing "having no color toner" on a control unit 115. 

[0106] [Existence display of toner] drawing 26 and drawing 27 are drawings showing an example of a control unit 
115. 3001 is the existence display of the toner controlled by the reader controller 101. Although it is shown by 
drawing 26 that there is a toner of four colors, while those of yellow without a toner are detected and the display 
corresponding to the yellow toner of 3001 changes, by drawing 27, there "there being no yellow toner" and the 
messages 3002 and 3003 "a copy is made in monochrome" are displayed. 

[0107] Drawing 28 is drawing showing an example of the message which shows those without a toner which are 
displayed on the monitor of a host computer 210, when a print is directed from a host computer 210. In the 
condition without a color toner, if a color-print is required from a host computer 210, the reader controller 101 
will transmit information without a color toner to a host computer 210 through the print controller 207. The 
printer driver application which works with a host computer 210 receives information without this color toner, 
and displays the message 3004 as shown in drawing 28 on a monitor. 

[0108] Drawing 29 and drawing 30 are the screens of the control unit of the DC controller 202, and are drawing 
showing the actuation screen for adjusting a color-balance. As shown in drawing 30, it comes to be unable to 
perform color-balance adjustment of yellow, cyanogen, and a Magenta, since only monochrome printing can be 
performed when those without a yellow toner are detected. 
[0109] [Concentration control], next concentration control are explained. 

[01 10] When the balance of the concentration of each color component YMCK used for image formation 
collapses, it becomes impossible to output a suitable image in image formation equipment, especially color 
picture formation equipment. As a factor in which the balance of concentration collapses, the increment in the 
electrification residue to the photo conductor by repeating image formation, and the temperature and humidity of 
an equipment environment are by change in it becoming impossible to be unable to control proper image 
formation by the original setup. Then, concentration control for keeping concentration constant is performed 
about some parameters about these factors. 

[01 1 1] There is the number of images formed in the continuation quiescence time amount in a standby condition, 
the discharged number of the recording papers, and the middle imprint object drum 405 in the parameter which 
can detect the printer engine control CPU 1202 of the DC controller 202. Moreover, an environmental variation 
is detectable as a parameter under the printer engine control CPU 1202 supervising the output of the 
environmental sensors (a temperature sensor, humidity sensor, etc.) currently installed in the printer 201. When 
the above-mentioned parameter has change, the concentration of the whole output image falls in many cases. 
The main purposes of concentration control are returning this lowered concentration to a proper value. 
[0112] The printer engine control CPU 1202 is always supervising whether change of a parameter agreed on 
predetermined conditions. That is, if the outputs of addition number of sheets, the number of images, 
continuation quiescence time amount, and an environmental sensor etc. and those change reach a predetermined 
value, it will be judged that it is necessary to carry out concentration control. And it notifies that concentration 
control is the need to the reader controller 101 using /CCRT and /STS. 

[0113] If the need for concentration control is notified, the reader controller 101 will direct activation of 
concentration control to the DC controller 202, judging from the situation of the whole equipment of operation, if 
concentration control can be performed. Namely, also in image formation, when concentration control needs to 
be performed, to the DC controller 202, the reader controller 101 directs to suspend image formation, and is 
once changed into a standby condition. The reader controller 101 directs activation of concentration control to 



the DC controller 202, after checking that the printer 201 has changed into a standby condition. 
[0T14] If the printer engine control CPU 1202 is waited for and directed [ that activation of concentration 
control is directed, and ] from the reader controller 101,, it will start concentration control. Moreover, when 
exchanged in a toner cartridge, in case the printer engine control CPU 1202 mounts a toner cartridge in a body, 
it is detecting actuation of the support lever which is not illustrated for supporting a toner cartridge, and a toner 
cartridge judges having been exchanged. It judges whether only concentration control of black is performed or 
concentration control of a total color is performed by being before and after actuation of a. support lever, also 
detecting the existence of a toner naturally, and detecting the change in the condition with a toner from a toner- 
less condition. Of course, when exchange of a toner cartridge is detected, the printer engine control CPU 1202 
starts concentration control irrespective of whether activation of the concentration control from the reader 
controller 101 was directed. 

[01 15] If concentration control is started, the printer engine control CPU 1202 will put printer engine into 
operation, and if a steady state is reached, the concentration patch pattern equivalent to a predetermined 
concentration value will be formed in the middle imprint object drum 405. In addition, the patch pattern is 
beforehand stored in ROM and the gate array in the DC controller 202. The concentration of the formed patch 
pattern is read by the concentration sensor 420 (refer to drawing 8) arranged near the middle imprint object 
drum 405. 

[01 16] The printer engine control CPU 1202 is comparing the concentration value of the patch pattern read by 
the concentration sensor 420 with the concentration value of the patch pattern set up beforehand, and it judges 
whether suitable concentration is maintained. When it is judged that it is not suitable concentration, the middle 
imprint object drum 405 etc. is cleaned, electrification potential, development bias, imprint bias, etc. which are a 
parameter for controlling the concentration of an output image are adjusted, and formation of a patch pattern 
and its density measurement are performed again. By performing such control, it becomes possible to maintain 
concentration to a proper value. 

[01 17] the above-mentioned concentration control — for example, the one-revolution eye of the photo 
conductor drum 402 — the patch pattern of yellow — by the 2 rotation eye, in the patch pattern of a Magenta, 
the patch pattern of cyanogen is formed by the 3 rotation eye, the patch pattern of black is formed by the 4 
rotation eye, and the concentration of each patch pattern is read after that. 

[01 18] By the way, a black toner is controlled by this operation gestalt to print only with black, when not having 
a color toner (at least one color) is detected, although remained. Therefore, it is useless to perform 
concentration control of a color toner also about the above-mentioned concentration control. Then, this 
operation gestalt forms only the patch pattern of a black toner, is reading the concentration, performs only 
concentration control of black, and shortens the time amount which concentration control takes. 
[01 19] Usually, concentration control in case there is a toner of all YMCK(s) is performed to a total color. 
Development bias is set as several steps for every color patch pattern, the patch according to the development 
bias of each phase is formed on the middle imprint object drum 405, and the concentration of each patch pattern 
is measured by the concentration sensor 420. 

[01 20] Drawing 32 is drawing showing the related example of development bias and the measurement 
concentration of the patch pattern formed, and an axis of abscissa expresses the concentration by which an axis 
of ordinate is measured by the concentration sensor 420 in several steps of development bias values. From the 
concentration value of the patch which has a value before and behind the target concentration set up 
beforehand, the development bias value corresponding to the patch is computed. Electrification potential is also 
calculated by the predetermined formula from the computed development bias value. At the time of image 
formation, the development bias value and electrification potential which are obtained by the above-mentioned 
processing are set up. 

[0121] The above-mentioned processing is carried out for every color, finally performs cleaning of the middle 
imprint object drum 405, and is completed. Constitutionally, when [ of this operation gestalt ] there is a toner of 
all colors, it is necessary to perform each patch formation for every color of YMCK. Therefore, when full color, 
four classification by color, i.e., the patch formation processing for four rotations of the middle imprint object 
drum 405, will be performed only by patch formation. 

[0122] Then, concentration control shown in the flow chart of drawing 31 is performed. In addition, processing 
shown in drawing 31 is performed by the printer engine control CPU 1202. 

[0123] The existence of the toner of all colors is checked at step S51 of the beginning of concentration control. 
When there is a toner of all colors, the above-mentioned usual concentration control is performed at steps S53 
and S54. That is, development bias is set as several steps at step S56, Y patch pattern of each phase is formed, 
development bias is set as several steps by S59 from step S57, and each patch pattern of M, Y, C, and K of 
each phase is formed. And at step S60, density measurement of each patch pattern is performed and the 
development bias value corresponding to the patch computes from the concentration value of the patch which 
has a value before and behind the target concentration set up beforehand. Furthermore, at step S61, 
electrification potential is computed from the computed development bias value, cleaning of the middle imprint 



object drum 405 is performed, and concentration control is ended. 

[0T24] On the other hand, if judge and it is [ whether when there is no toner, it is step S52, and there is any 
black toner, and ] also by any 1 color, only concentration control of black will be performed henceforth [ step 
S54 ]. About other colors, a default is set up and formation, density measurement, etc. of a patch pattern are 
not performed. If there is also no black toner, concentration control will be stopped by step S55, and a default 
will be set to electrification potential, development bias, imprint bias, etc. 

[0125] It becomes possible to exclude the futility of the time amount which concentration control takes by 
performing the above concentration control. 

[0126] Thus, even if those without a color toner are detected according to this operation gestalt, monochrome 
printing is possible if there is a black toner. Moreover, while being able to carry out monochrome printing if 
possible since a user can know the lost color toner immediately by taking out toner-less warning including which 
color toner cannot be found to a user, the quick management which receives without a toner is attained. 
Moreover, since only concentration control of black is performed when there is no color toner and there is a 
black toner, the futility of the time amount which concentration control takes can also be excluded. 
[0127] When the color toner which is the record agent of a color was lost above, the example which performs 
only formation of a monochrome image was explained. However, it is easy to extend this operation gestalt to 
formation of a possible mono-color picture with the color toner except the lost color toner, and not only 
formation of a monochrome image when a color toner is lost but formation of a mono-color picture when 1 or 
the color toner of a two color is lost is included in this operation gestalt. 

[0128] Moreover, the approach of concentration control may be the approach of forming the patch of not only an 

above-mentioned example but the two or more floor tone for every color, and creating a gamma table. 

[0129] 

[Other operation gestalten] In addition, even if it applies this invention to the system which consists of two or 
more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may be applied to 
the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist of one device. 
[0130] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage (or record 
medium) which recorded the program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and reading and performing the program code with which the 
computer (or CPU and MPU) of the system or equipment was stored in the storage that it is attained. In this 
case, the function of the operation gestalt which the program code itself read from the storage mentioned above 
will be realized, and the storage which memorized that program code will constitute this invention. Moreover, it 
cannot be overemphasized that it is contained also when the function of the operation gestalt which performed a 
part or all of processing that the operating system (OS) which is working on a computer is actual, based on 
directions of the program code, and the function of the operation gestalt mentioned above by performing the 
program code which the computer read is not only realized, but was mentioned above by the processing is 
realized. 

[0131] Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional expansion card inserted in the computer or a computer is 
equipped, it cannot be overemphasized that it is contained also when the function of the operation gestalt which 
performed a part or all of processing that CPU with which the functional expansion card and functional 
expansion unit are equipped based on directions of the program code is actual, and mentioned above by the 
processing is realized. 

[0132] When applying this invention to the above-mentioned storage, the program code corresponding to the 

flow chart explained previously will be stored in the storage. 

[0133] 

[Effect of the Invention] As explained above, according to this invention, based on the condition of the Records 
Department, such as a residue of the record material of each color, it becomes possible to perform efficiently 
control of the image formation conditions using a criteria image. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the general configuration which realizes a print function, 

[Drawing 2] Drawing showing the configuration which added the image reader to the configuration shown in 
drawing 1, 

[ Drawing 3] Drawing showing the configuration which realizes a print function and a copy function, 
[ Drawing 4] Drawing showing a general view of the airline printer which applies this invention, 
[Drawing 5] Drawing for explaining the outline of the printer shown in drawing 4, 

[Draw|ng_6] Drawing showing the example of a configuration of the video interface which connects the printer 

controller shown in drawing 4, and DC controller, 

[Drawing 7] Drawing explaining the signal of a video interface, 

[Drawing 8] Drawing showing the example of a configuration of the image formation section shown in drawing 4, 

[Drawing 9] The timing chart of the signal exchanged with a video interface, 

[ Drawing 10] The timing chart of the command exchanged during print actuation, or the status, 

[ Drawing 1 1] Drawing explained more concretely than the exchange of the command/status between a printer 

controller and DC controller, 

[D rawi n g 12] The general-view Fig. at the time of equipping a printer with a reader, 

[Drawing 13] Drawing showing the electric example of connection between a printer controller, DC controller, 
and a reader controller, 

[Drawing .1.4] The block diagram showing the example of a configuration of a reader controller, 
[Dr aw ing 15] Drawing for explaining delay of reading initiation of the manuscript image by the reader, 
[Drawing 1 6] The block diagram showing the second example of a configuration of a reader controller, 
[Drawing 1 7] The flow chart which shows the example of a command issue sequence in case there is no reader 
controller, 

[Drawing 18] The flow chart which shows the example of a command issue sequence in case there is a reader 
controller, 

[Drawing 19] The flow chart which shows the example of control of the reader controller in copy actuation, 
[Dr awin g 20] Drawing for explaining control when a print request occurs during copy actuation, 
[Drawing 21] Drawing for explaining control when a copy demand occurs during print actuation, 
[ Drawing 22] The timing chart at the time of an interrupt copy, 
[ Drawing 23] Drawing showing the cartridge containing a color toner, 
[D rawing 24] Drawing showing the cartridge containing a black toner, 
[Drawin g 25] Drawing showing the printer engine control CPU of DC controller, 
[Drawing 26] Drawing showing an example of the control unit of a reader controller, 
[Drawing 27] Drawing showing an example of the control unit of a reader controller, 

[Drawing 28] Drawing showing an example of the message which shows those without a toner which are 
displayed on the monitor of a host computer, 

[Drawing 29] Drawing showing the actuation screen for adjusting a color-balance, 
[Drawing 30] Drawing showing the actuation screen for adjusting a color-balance, 
[Drawing 31] The flow chart which shows concentration control, 

[Drawing 32] It is drawing showing the related example of development bias and the measurement concentration 
of the patch pattern formed. 
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§g(Page Discription Language) fl^&<h*#^r&J^T 
2t<=>nT<£. 7U>*3>hP — 7207tt, SffiUfc 
x - * £ / ^ U Kg P>fl U T 5 7. ? i*^© x- ? £ L T> 
DC a > h a - y 202-v.e j§"t 3 . 
[0 0 17] DC3> hn-^202«. yiJ>^3>hP 

fc~>-+r>7.&nm?Z>tztb\Z. DCa>hn-^202 

[0 0 18] •fft'f>?7x1'X 

B6(i^U >*p> bP-7207£DCP > hn-^202i 

yj >^a>ha-7207tDCn>hD-7202«r B lT« 
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[0019] mmmmt. ?v >*20i 

> hp- 5207 £<oa«*<«*(£fc fco feci <h£STflMI 
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P — 7202**71) > hP-7207^yj >^©Xf 

- ^ x ^ ii-ri^ tcfleffl r ^ ft ^t- s s . 

[0 0 2 9] /CCRTfg*t«, yj >^201<Ottffi3&«3efl3L/ 
feChSr^'J >^P> hP-7207fc:a»T-5fe«i)©{t 
^T&S. yj >^P>hP-5207tt. d©fs^£g 
ttSX&£, /CMDff^Sr&oTT'U >*201©ttMW>fa** 

hP-7202tt/STS«^SI6oT(»r*<*fl;L'fc^S»6 

[0 0 3 0 ] #B«^EKgl5 

08ttB«i^S62O3©«I^J**-rBT*S. 
[0 0 3 1 ] 401ttU— tfX^r^-T?, 7 p 'J>^P>h 

p -v 207^ b a* ^ns/vD0«^»c*]ft;-r ^ u— »f * 

A402Hfi8Wf-5. ®7fc#h*7A402±ltJfc/iS$n£:filtt 

^7t^h*7A402(DSB#th*[^'\»[Hltet-<t 
0. fe^«8§403^IIS^S404(caT4o S1&SS40343 
«fc t«04*» b tt. H 7 A402±©«WK* ^ Acft© 

ht-*«»Sn. «3t(*:h*7A402±(O#«ilMfcj5«a 

404©*-*t^fflSn, *7-iS^5:S^-r4^tiPi^© 
S*»403*J:^4043&»fleffl$n*. 
[0 0 3 2] S##F7A402±K:»j«3nfch^- {ft 
tt. «3tff H5A402©K«f«-*Ift'v.©ig*KCJ:t). B# 



'(5) 



^W¥13-083750 



4 j p B ie¥fth*^A405'MD!i£¥te, ?pi»©«^ 

tt«f»l«*6^*h*7A405©-iateT?, # (£©!§£• 

«i5ira(HigT^7-r^. 

[0 0 3 3] ±miJ±y M08*fcttTft#-fcy 

h409*»St:y^7y^n-5411ifctt412K«fcOey 
?7'y^n, K&KD-7413*fctt414fC«fcO*SI4n 
SK&iffite, *3ln-7415l;:«fcD U"I?X ha — 5419$ 
T?»2ISn*. fit. 4>rate^H : 7A405^(7)e^ 
**»7f5^-f 5>^T% ?fflfi?ftl«?A405<!:£? 
^;H-406©IBJKaE»tt*«*263n4. £flkj|K 
tt, fi¥^M06KJ:D*asn*£fc*>l;:4'WE¥ 
# K 5 A405 \Z n, «f W*£^# K 5 A405 Jt© h ± 

-mmmmzfr^-znz. tmrnzfa-mzntzbi— 
mt. 3t»p-7*«fc^»ffiD— 7407k«fcoinin!i*«t 

[0 0 3 4] B#rt«S&*£nfcB*ltt«. X'J >*P> 
h D - 5 207 C «fc D ^a6Jt^ $ n* 7 x 1" X 7 -v XSfiift 

n. #tBsns«, 

[0 0 3 5] •«^CD*<5>^ 

B9tt fcf 5**-f > * X x -f X 0 51 0 £ *1£ ft ^© * 

[0 0 3 6] XU >^P> hn-5207K*^T/ 

VD0{f ^ fctHaT*«ttffifc:fc* t/PRNTft^t iz ft 
0 . IWJB^fC/VDOfS ^©teiUfCffl V> 5nS/VCLK«^#« 
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> * 20 1 ©« * & KJ£ €fr V* . /VD0«#*<g An plffi C 
ft o t H 3 T> /T0PfI^*5 «fc tf/LSYNCfl^ * X'J > * 
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^P > hP-7207^e.^«CO7 P, J > h7-7 hfltSjfcS 

nfct-rat, -ftaea«£*ojBasn**«. ^fe 

B©B«»js£*<H!*6Snfcg!BTfDC3>hn-7202e 
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«*©«flsti^u >^p>Hp-^207^eA^n-s>. 

yj>^P>hP-7207tt, £ -fe •;/ hrt* rjgc 
ftLj ttMKftofc^fclSfc&tC. -r<{CDCP>hP 

5fcT3PV> b'SrfgfTf 3. ^CDP"7> KJCfiEW DCP 
>hP-5202te riffi«Lj «ffi©*-fey h^^-TX?- 
-^XSr^'J >^P> hn-7207K«-T. ft*. /CCRT 
fUtte, /SBSY«#*«*(Cftofc^-f 5 >^Ti7 UTS 

ns„ 

[0 0 4 0] tJ7>HAf-^X©^0|[f) 

HlHi^U >^P> hP-5>207i5<kZ>*DCP> hP-^2 
02<Dm<DZi-?> K/Xx— ^XCO^>D^D.i;Oft#:6<)tC 

[0 0 4 1 ] *X hP>k°i-^210ftt**^^'U >h 
©Bljl6SB*3nfcy »J >^P > h P-7207te. EPBiJ 
x-^O^aftif^fTi/^ft^e,, DCP> hn- 5202IC 
*tLT, ■7 r U>^20ieD1^5 f -<ttlB*f 1 xy^-r*. ^ 

tc, ■/u>^p>hp-5207«. mm.mv>&m®.&%i 

a©PV>|«t:»bT. DCP>hP-5202«M 
[0 0 4 2] ifctr. 7 r U>^P>hP-5207«, »«S 

i:. 7 p U>*P>hP-7207^6Pjrr-5H<ii# ; e/ 
^o*»*7-A^»^*-r-5P-7>H**56ff^n. xu 
>^201fii]©f 'CT0tt)l*«»7t5. 
[0 0 4 3] yj >37n> hP-^207tt/PRNT 

m^£fg£-T£o /PRNT«#^JS^bTDCP>hP-72 
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z\(D/w?mmzmm^^^mm^^^ wimmmz 
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ffl^m, 7 P U>^P>hP-^207A^DCP>hP- 
^202^feMSn^>. 

[0 0 4 4] 011te#5-H{££ffi*jrf 5»fl2£*UT 
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0. DCP>bP-7202te7 p 'J > h®*7j^7LfcC«h 
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[0 0 4 5] mmz, 7'J >*P>hP-?207«. DC 
P>hp-7202IC*1UT\ g2&SS8#$M#!§lCft^. 
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iSKSSU 3.— tftC=fc3K7*- 7>fc£0-f 'J-#;M* 
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t B^S&5©T. 0ffi±«/PPRDYtC*t LT/CPPRD 
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gf&© rcj rpj senrr**^**. 
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a«io5A»e»di*sn*BWii«*af'r-f v^nnf* 

[0 0 5 1 ] 014«'J-ya>hP— 72O7©«l£Jc0i]£ 

^-r^py^iaTfe-5. 

[0 0 5 2] B14£&frvr. 221tt-feU?*T, jS&fs 
^g$112©tfj;>jfl*tfcL<te:/U >^3>hP-52 
07^5>ii6nT<^(i^A^f5rn^$:StRLT. DCP>b 
P-7202^tB^-r-S>. -tU? ?22l\Z£DV)D&z.<bn 
*fg*»«tt/VCLK. /VDOENii «fc 07 VLOT & -5 . 

[0 0 5 3] 222«DCP> hP-7202£©iHf £?TO-> 
U T^ffiff 3 >hP-7, 223«ffifsP > h P-7222© 



fflfS £*t 3 DttOSfr oAtB^-h. 224« 

«I&P> ha — 7T*5. #J&P> hP-7224tC«. 
B*ft*£#m*»/PT0P*«fctf7'J>*#ffi©*fc£* 
T/PCCRWA^nS, 

[0 0 5 4] 225«7 P 'J >^n> hP-7207t©aff 
fTO ->U T;PfflffP> hn-7, 226«'iiliP> hP- 
7225©ffi{i£ffi5«*t©^DI&9£7T5AtB2)#-b 
T'$>Z>o 

[0 0 5 5] 227*5 J:tf230tt$*-hT.- DCP>bP-7 
202*^ i£ £ nt < £/LSYNC*5 <fc /TOP £ 7 U > * P > 
hP-7207^jSI5^S^©ftdl9lc:fiJffl$n*. 228«y 

yij >^P> hP-7207^2l«>/CCRT2r*Jffll-r -5^*13 
fiJfflSn*. y-h22743<fctX230©MIBt«tO, DCP> 
h P - v 202T?»ff 2 nfc/CCRT£ 7 'J>^3>fn-5 
207kH5*.£j&»Sa»fcttirr*. *&, 3iffilHlS&228£ffl 
^Tyyt/Z-tv b-f&CtX. U-yP>hP-7l0 
l*^yj>^P>hP-7 207'VCCRT SSSffT 5it 

[0 0 5 6] ±E©#iW»*«ttK#^P!y^©MWttCP 
U2291C«k9frfrn£. 

[0057] lav-mm #.\z, mmv>7)W7-m 

[0 0 5 8] U-yn>hD-5101O»f^«115IC** 

pe-ws&^-^ff^n-st, u-yp> hp-^ioi 

tt. Ph!-Sbft©fci*{cy-h227. 230*3 J:^M»BIK 
228£:*-:/>tcU -trUi7^221lrSiftm^SHI5112 
©tB^^atf-S^o ^(C U-yP>hP-7l01tt. 
Affi^I^- h223<£^LTDCP > h P-7202©^^^ tfe 
^<&^-r/RDY«^*^x. -y ^T^)o 

[0 0 5 9]*C, U-yp>hP-7l01«, ->'J7 
;Ua«P>hP-7222^^LTPV>h*€:5gfTL.. DC 
n>hP-7202tI&aig^^fTt)-ti-?>. A^Wtctt, 

Sr^fTf^. Ctl"3©-)i©P^> KtC^fUT. DCP> 
hP-7202«*fJ^T-57.^-^X€:jg-r. ^tC, g^iffi 

^T©|g«^7t-^. 
[0 0 6 0] iW, 'J-yp> bP-^lOlte. 

&&mmiu*MWvxmffi&Mffij}7x-&±.izmi&2 

■£tz'&, DCP>bP-7202lC*fLT/PRNT£58£-f3o 
dtltC^LTDCP > h P— 7202*^ «m^B# 
T0P«#^MSnS*i, ^n^rfiJjAP > h P-7224T® 
IU /T0P«^tH»IUfcB«fi*** t #6n*J;5t:3tt 
^«]R«llll2*»ff3-a:5. 'J-yP>hP-7l01 
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(/VDO) ^/VCLKlCPIffl^-B-TDCr: > h P-7202'M£ 

[0 0 6 1] ^©WTftt^l^-^-KICiftSSnT^* 
fc*. U-^3>ha — 710H4. EI[§l?g££n5/T0P 

^ut. »»©/T0Pfi^*«5B*anfca. /prnt{i^£ 

ftKT*. Z\ft\Z&r>. DC3>hP— 5202fiy>J>h 
g#>W»7 UfcCt b . (f IBJft^# K 9 A405© 

[0 0 6 2) 111;, U-yn>hD-^10l«, DCP 
*D*«jWR7bfctttt**EBU ^©y«J>NS**< 

[0 0 6 3] [7 p U>h»{^] ^lc, 7 p 'J>^n>hn 
- 7 207-s Aft 5 tl« EPWJx- 9 \Z *t JST * H# * 7 s >J 

[0 0 6 4] ±5EUfcat!-ftf^**i»7-r*i:U-^ 
>hn-7l01ttl'7VtttBK:&D. 7U > Mbf££nT 
fillcf*fc©fc:. y—h227, 230*s«fctfttW|5|!&228* 

i7P-x #.\z. y-y 

p>bP-7l01te. AiB##— h223£cfrbTDCP> h 
P- 7202(7) uy -f «a8S*-T/RDY« ^£^x y i/T 
4. ^LT, :/U>*201^U5^*KSilc£n«. AtB 
^j*-h226^^LT7'U>^=i>hP-5207tC7 p 'J > 

^2oi^u5 i f vtmz&z z. t&Tji-f/m&m&o 

[0 0 6 5] %.\Z. 7*'J >9n> hu — 7 207ttftSMS! 

> Ktt. 'J 3 > h P-7 101© v-'J 7;Hf3 > h 
P-7225f'J;oTg{f£n. CPU229tcJ;Dfi?#r;*n 

CPU229«, *<0*#flS*k:flet», ->U7;HHaP> 
hP-v222^^LTP-7>h*?:^ff U DCP>hP- 
^202(C ; &a^^fTt)-ti-4= :nb©-I©37>H 
CftbT. DCn>hP-^202«*f^T4X7"-^X$: 
MT. ;b6©Xf-^X!i, CPU229te->'J7;l/iift3 
>ho-5222KJ:oTSesn, CPU2291Cct O^tff^ 
n*. -tbT. CPU229tt->'J7;Ujl(fn>hD-7225 
^frbTT'U >^P> bP -7 207^7.-^-* 
"t. ^Ocfc^tC, 'J-^P>hP-7lOUi. 7*U>* 
3> hP-7207tDC3>hn — 7202tOWC3^> H 
£ «fc X r— * 7 © f UK £ fr o . 
[0 0 6 6] #CC. •/'J>hP>hP-7207te/PRNT£ 
'J-yP> ho — 7l01H;i*lS:*&U DCp 
>hn — 7202C/PRNT**^6ns. dftKJSgbT, Bf 

^mm'mz, dcp > h p-72027^ £/top*s .fctf/Lswc 



"J - ^P > h p - 5 207 tC/T0Pfe «fc tf/LSYNC^M 6 *l 
3„ 7 , iJ>hP>hP-7207«, /TOP. /LSYNC;feJ;tf/ 
VCLKlc|SJ$£ ittc/m&liit! U U -^p > h p- ? 10 

[0 0 6 7] [7*U >h»f^*J:tfnt:-»ffK*W* 
£&] £-T% >b»f££pe-«jf££tc£sttSiIi 

[0 0 6 8] 7 r 'J>^a>hn-7207O«j*JcWrs 

> Mfrf^fcliS^-C, DCp> hu — ?202 nx< 
£/T0PlC*fbT, 7*'J >*P> hP-7 207rf>WDO£ii! 
*TS*T(Cg-r Strati. K«*«»fc;II§l$|B]£»* 

[0 0 6 9] ^nfZttbTPtf-l&mciD^TH, tK^ 

^J^«tScl00mS*iS(»B$f B 1^^St-r4o foT- DCp 
>hP-7202«. Pfcf-Wf^tCfc^T, 7 p U>h»f^ 
tmi^^-i 5 >^T/T0P^ffi^jbfc<7DT«, /VD0j6»»€. 

n**-eic«ciooiis©an*^i;*ca:fcfe*. *©fc 

«60»IRtbT*©no©*ft*«»*. 

(1) P tf-»f^tC*ViTtt. 7°'J > hlWcfc 0 fe^-</T0 
P2rttJ^-rs 

(2) P tf-i^fflK/RSTAimf 

[0 0 7 0] ^fTOtcH, >J-^P>hP-7l 

01©«B)c«S14©SSTJ;<> A0PKJ:OR«tt«l«« 
112©»f^S:WifiS-a:*. Sfc. (2) *fr-5 Ktt, U 

> h o— 7 ioi©«j«*Bii6c*-r «t o \z-rnu 

=fc^o ffeto'S. DC3>hn-72023^5ttJ**n*/TO 

Ptt7 p u >h»^t©*fijfflsn, u-yp> hp-7i 

OlWWjiPVhP — 7224lCttA*Sn^t». — H 

P ftfPtC©*«eJB*e^-C. 7 p U>hP>hP-7 
207(cM^n-5i^g(i^^„ 
[0 0 7 1 ] [P> hP-7^cDilff] ^C, P>hP 

-ymommiz-D^TStwrz. -«ti/T. t p u>^ 

p> hp-7207*^7 p U >^20lt;:2rfstS:^p-7> 
h* , ^Jx. tf mm* -fe y h a v > H ««56fr S titzm 

[0 0 7 2] 017«'J -yP>hP-7 101/4^ 
©PV> K%fT->— y>Xfi»J<£^f7P— hT*> 
-5. 017(C*5V^T, £(gi]«7 > U >^P>hP-7207(C 
iJtt^MS^. *ffl'J«DCP > h P-7202<Ci5tt^5Q ; a 

[0 0 7 3] 7U >^P>hP-5207tt, X^y^Sl 

S2TDCP>hP-7202©^^#%. 
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[0 0 7 4] DCp> hn-7202«, X^y:/S4 

■pyj >^ 3 y V n — 5207j&» 6 p T > h' *gff f & 
X^y7S5T£«U£PV>Flr*f£-r-5^!5t, d 

a»Sj&»£:/U >^p> hP-^207fciI»]T£. 
CO 0 7 5] 018tt'J-^n> hn-7l0ia«*<E>«£ 
© p v > H fgfr y >7. m £ Tjk-T 7 n — 9- -v — h -e& 
s. 

[0 0 7 6] U-^n> hD-7l01«« Xt^^SHT 

h D - 7 207*> 6 3 V > h* Srgft L fc3&»5*» * WJTT 
-5. y«J >*P>hP— 7207?5>6P-7>K£§«L.fc 

[0 0 7 7] {SRH ntf-ftf^&ff ^fc«6lC»J-^n 
> hp — 7l01*^56fTSnfcnv>h*^DCa>bP— 
7202#fflSUT<^ftVM§-&ra:. >*P>hP-^2 
07rt>6j£6nT£fcPV> K£DCP> HP-7202^4 1 

7--y7°S\5T\)C=l>ba — 7202<Dlfc&$ : W-£>. X? 1 v7" 

s i 6t a -7 > h iz ztfo-f % m^mn z ntz fr&fr&n 
[0078] y-yn>hD-7ioi^ 

h©^Mn-7>KSDCa>ho-^202tCtf^T 

•& i p tf-»f^^*iE^ \zmn a n& < & & . -oi^s 

'J-^3>ND— DCP>hP-^202tC 
3 v > F X^-y 7 p S18T'SmbfcPV> 
K£, ^(OSfilH (fgfrlH) l:x>y>3?>F+a- 

K*Mfrr*. -tit, R;:*rrsj£«F*:7 p u>* 

P > h n-5207lcfi3&< Ttt&6&V»<zn?, 'J — *f 
P> hn-^101«. 7.7-v^S17TMiHW(CP-7>F(C 

w^-rssjtd^aiufcdtsr^y >*p>hp-^20 
7'\ii»r-2>. 

[0 0 7 9] I>-;>3V>F+i-l:l»Jn 
3t3-7>K*«»*»^. y-yp>hp-7ioitt, X 

tf, y-yp>hD-7ioi«, xf7ys2ot. x>v 

lTDCP>NP-7202(DjS^ ; Sr^^. X^-y ^S22TP 



[0 0 8 0] X7 L -v7'S16*3j:y : S22TPT> KJC 

^•vys24TX7-Ma^*ff$n-5. 

[0 0 8 1 ] Z\(D£o\Z. yj >^P> hP-5207£D 
Cp> hP-7202i©r^lcy-yP> hP-7l01*^A 
ofcfltJ&Kii^Tfc, X"U >^P>hP-5207^?.DC 
3>hP-7202's<oa#©aT>HKfTk:lRUT. id 

[0 0 8 2] [#«fffl$P] J5C(C. X>v>><giJCD#c<i^ 
ft, 0tj A tf W 6 <D X 5 - **fi £ L ttffirtVCCRT tr «t 
0DCP > h P — 7202**6 'J -yp > h □ — 7 lOHCilfil 

[0 0 8 3] U-^P> bP-^lOltyj >^P> h 
P-^207tT«> »0fclr^'J>^201Otttt^l:*«ll 

^it« y - y p > h p — 7 io i tzvtftii o #n««t v ». 

fctbTt), yy>hWjf^4 I <7)> J ^AT'«^^<DT\ ^ 

y >^p> hp-7207«*«Affl«*mfi"r*;ittt 
T#^^o $6tc. y— ^p>hp— yioiizmmaffl 
w*t°v >^p>hP- ^207 \z ft t>-&£.ot-rn\s, 

yj >^P> hP-^207^fitx.^<Tfc.i;^x5— 5Q. 

[0 0 8 4] fot, ^y>MftfPK:fe^Ttt, 
{k<£^y >^P>hP-^207(Cil»lL. Ptf-ttlf^tC 

-/'J >^P>hP-7207^-7 3| J >^20l»^^bSrft] 

ofct»«^*«**. «iiffie«At7 hc^M^^L 
^ifcfsa^u >^p> hp-^207ic : biift]-rs^ 
S*«* S . Z. n 6 «DC P > h P - 5 202T/CCRT A*«fif S 

nt^6&^ > kp— ^ic^T^s^fT^tt-s^-ecD 

[0 0 8 5] -^dlr> Ptf— mmziS^Xit, DCP>h 
0 — 7202*^6 316 nT<*/CCRTS. ©J1»[iI8S228roy 
-hMSffl^tyj >^P>hP-^207t;_#LT-7 

-^lOlW^igm-r^. f LT. P tf-ifjf^lC*3^T 
y -y P > h P — 7 1O1H0 19lC^-rSiJffll 5:17 O o 
[0 0 8 6] y-yp>bP-^101te, Xx<yyS31T 

/ccrwjhc&s txf y ^S32T. ftm&iwmMz®. 

#-r-5P-7>K5DCP>hP-7202tC%fTf?.o -^U 
TX7"-y/S33TDCP> hP-7202tf>Jfcg££F-6, 7r 
•y7 p S34T'M$nfcX5 L -^X^6yy >?20l<Dftm : & 
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*p > h a-y207^m^r^^mmt^m^m-r 
[0087] m^-t^^m^t(Dm^. 

P>hP-7l01tt. 7.^-y7'S36T$iJfflllHlSS228^ffl^ 
T/CCRT£fgfrU X^-yyS37Tyj >^3>hD-7 
207^ £tt{£^bcD§¥iffl £ f% ^<£t>&Z> p v > H 

XT->y7 f S38TDC3>hP-7 202^6 

Xx-yyS40T'X7-S!lS^*tf-r-5>, 

[0088] zfv>hmmz&^T\t, fflwm& 

228©y- HiSt/U^^-tRgl/T. DCp > So 
-7 202^?tT3/CCRT£:7 p >J 3 > h P-^207^ 

[0 0 8 9] #3fc!-:fc<fctf7U>hI&fe©$iH*P 

P e-Hj^tf^yj >*P > 1- P-^207#f:/'J > 

©»J» Sifter*. 
[0 0 9 0] 02OteP£-iMt^lcyu >hg##fg£ 
Lfc*£©«ll£3l9rr'&fc«>©B|-e**. C(DP#» DC 
p>hP-7202«:. U-yn> hD-510l7&^i*^n 
T< SiB«te^/VD0K:a6^#B««:»J«UTV»S. 
ft. M*t7h. *«Oi5«fctfl!*J§Mt ; E-Kfc£ 
tt. 'J-^n>hP-7l01iDC=3>ho-^202i:CDK 

[0 0 9 1 ] B20Ki5^T, 1301tt&aK£ftfttfeM3 
n5 l J-^3>hn-7©A777t, U— yp>hP 

-7207*<»*bfc»3£lt*«*MrtSnTl^**, p fcT- 
»f^C*^Ttt, U-yP> h P- 7 101***1* UfcK 

[0 0 9 2] Pt!-«i^4 ] Jcyj>^P>hP-^207 

i&fpKiaiD&A/cyj > NftffrWrfcnscifctt, p.- 

p > h p - 7 207^ 6 <D/CMDlC*f L- T/STS £il $ & ttft 
tffcfcfclr*. A'-y 7rl301(7)lS^ffiCD5-feyU 

> hfflO»S**S*l:*UTRfet5. *UT. Ptf 

U -^P > h U-y 101^*DCP > h P-^202tCS 
[0 0 9 3] £©fflSfc*#«rcKET5<h*©«fc-3fc 



snx^4©T. p e-»f^^ bmmz 

Pt-»^*t^7LfcB#^T> U 
-^P> HP — 7l01*»6DCP>hD — 7202k:**UT# 

[0 0 9 4] 'J-^P>hP-^10UJ> 

yj >^p>hp-^207^e>(D7 p u >bmmzftv 

7202fCtl*U Hi;»JtfcO^TfcMMaTR?££»jS 
[0 0 9 5] B21(2y<J> MMe*fcPfcf-E#A<$6£ 

[0 0 9 6] d<D^ -q, yj >*3>J»D — 5207*»S 

m.<bnx< s/vdo#dcp> bu—^202\zm^nx^ 
T.-yoymmn, t/^nisit-HTSstts. dc 

p> hP-^202tt, yj >^P>hP— 7207j5>S»/P 

yp>hp-7 loifre. 3t-g*^tL6itnn d 

CP> hP-7202(i/TOP?rB3[iI^±U. /TOPtCJ^UTEP 

mwmznm? s/vdo*«^u >^p> hp-7207*^ 

•J-yp>hP-7l0IS^LTDCP>hP-7202^S 

[0 0 9 7] C^T. — tScgCDyj > h4>tC @i 

-f*. U-^P> ho— 7l01tt, yj>^P>hP- 
7 207 (Cct 0 ^IfT S n/i/PRNT£DC P>hP-^202tc:^ 
it5itt)l;, DCP> Ho-^202tCJ;Ofl!£2tt£:/ 
T0P5r^U>^P>l-P-7207(c4 , ^tT^§o 
^(CUT, 022<DHaiPt;-B#<D^-f 5.>^^-biZ 
^-Tcfcotc, -«[B©iBfftl501*<fc^-«cB©Hlfcl502 

[0 0 9 8] -«rB<DHIfel502<Z>y>J >h*fCPt-g 
**«»*T*t. U-^P>hP-7l01«7 P| J>^P 
> hP-7207(C;ttl.T/CCRT£3££-r3o C1©/CCRT 

a. u-yp>hp-7ioi^yu>^2oiosij^s3it# 
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TifcftC^U >*n> ho-7207tlii&t>©T?& 
-5. C©/CCRTtC]ftLT:/U>*o>ho-^207«. 
ffifcfb© fttt £ n lr 5 © 3 V > h* £S8fr T * . 
£©3V>h*K:2*L.T\ U-^3>hP-7l01« 
tr-ftf^+J T'ft^itSr^-rXx-^X^jgfo d© 
7'J>*3>ho-' 7207tt. /PRNTS»K:J(H#L 
/T0P*«Stt*n*©*1#t>. &*S. iiatt/PRNT^KlC 

[0 0 9 9] /CCRT*5E^Ufc'J-j^3>hn- 
5 10 Hi. JfctDC3>hn-7202*>6366nT<*AOP 

<O/T0P»CHJWS*T-tSc©illfcl506JC»«-r4/VD0*Hi 

-7ioi«. woa*3e-**»7"r*t, /topwvt. 

?£«WfcL. 7V yf3> ho — 7207tt/TOPtcra»!S 
UrTH«1503^J:rXH#1504tC^lC-rs/VDOS:tB*-r5 

[0 10 0] CCDiot'. 7'J >*201©fWP^>, i'CO 

-^3>hn-7l01*«ttlW-r*C<!:lcJ;O, — 3©DC 
o> ho-^202tc*ff-5— ocdo> ha-^^e©^ 

[0101] •!9!£ttttttBt::*rf SIM9I 
^(C 7"U > ho — >^201O^^ 

[0 10 2] 7U>^n>ha~7207tt» 7U>*201 

>KS/OD)tUT56ff"r*. -n€rS[IUfcU-yo> 
h D— 5 lOltt. 02OtC*TA*-> 7 7 1301£^x y 9 
L, T^J > h a — 7 207*«g#"ra«ife*«!&Vt 

y 7 r 1 30 \fr*> f# 6 n§ ts. £ -t © RJttiMR S/STS £ 
LT^'J>^O>hO-7207H)lfllTS. II- 

yo> ho— 7ioi«. A* y :77i30ia>£«:#sn&n 

RJfcfltflrcfcntf. »3£*«&IIB-r*3V>|«*/CIID 
£LTf8frU DCo>h 0-^202^ £/STS<hUTiI£ 
n-5»Sffi *B£yj >^a > h 0-^207^*^1" S. 

[0103] [ft h x— ©3M&tB] I323teft hx— 
A-oftti- h U -y ^ftS-TBlT?**. 2701«^<J >^20 
1 SB© 0* U & I^LEDA* £ © 7t^* A W $ n -5 ST? $> Z> . 
&2701te, ft h7— ©A^fc hx- ^§g2702©{W®fCO 
lr»Tt»T. ft hx- *«*nJiLEDA»S©Jtttfe hT— £ 

gst^n, yj>^2oirt»©H*ua^h^— as* 
ffi-fe>-tKciiMTs. fth^ — a«*tw-ntfLEDa» 
&©3fcttEStant\ hx- aa*aj-t>-y-naiai/)S: 
mm. fthT— *^oT<ntisw^ftt>^ / >-rs 

©Tr, h^— 3S»^tB-b:>irl:?iJ^1-?)^ft ; fo«'>-r 



3. tot, DCo>ho-7202H. hx-SMfctB-fe 
<h#T?£5. 

[0 10 4] [^7 7^ hx-2S*t£tti] 024te77 y 
t> hx- **A-3fc*— h'J 7^^tlt$i5. ^7 7 

* ht-*-MJ y i?©l«j»i:ttH* txy*f 

a«*ijfcsnTns. Dco>ho-^202ti. d©trx»/ 

* hT— ©**Sfe«tI«!l»*«Hi-r«it3&«Tr#4. 
[0 10 5] [ft hx-&SUc&tt3$imi] fthx- »S 

l/^ta*n5t. 025t'^-rDCO>ho-^2O2©7 p 
U >^X>v>$iJWPU1202ttt*T*'f >?7i-f X£ 
^LTU-^O>hO-^10HCft hT— 

aarrs. ft h t-« l©«*ss§ ufc u - ^ n > h 

a— 7l01tt. rfehT— mVi **-r*««r*ff«B115 
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